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TO* 

[flf*«l] (0 0 1) BBl«I«:^-r*Re OgMfc, 
BtffHR e Ogjf JiJC^Sti, (0 0 1) IHlBj^^-rs^n^^j-r h*3g© 

ifffHR e OgM^trffgMg om-tizmf&znT^zm&Tgimffiom^mno 

[ff^6] (a) (0 0 1) mfaZm-tZRe OglSWtSIti: 
(b) ItflBR e 0 3 M±lZ (001) Mfaltm-t 2>s<U ~?7.ii>{ YWM.<»W.\\L 

[»#SI7] tufHX^ (a) %\ 
(a - 1) (0 0 1) BBfafc^SMgOMfclpm-SlDISiu 
(a - 2) tuIEMg OJi<Z)_hfC (0 0 1) SB ft £ M ~T £ R e C^iS^^f -5 
lit, 

m&m 8 ] iffiaxg ( a - 1 ) 
(a-i-i) r^jiyrxmzmffi-t&jint. 
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(a - 1 - 2) tft&T^fry 7 XM±K. (001) mfaOM g OfS:^t5 

[»#£9J iafBXS (a - 1 - 2) , (a -2). (b) GDe>*>4>&< 
atilottMOCVD{CJ:»J frte4x 8 fB«gc?>«^Hgg(Z>i^#& 0 

[|#«10] BfffBX^ (a - 1 - 2) , (a -2), (b) <D$*>'P& 
< t.% l -Dltxrtv * U >^{CJ: UfffctiS^«8SB*©S^g©SSf5t^ 

o 

[o o o 1 3 

[0 0 0 2] 

E&3fc(7>***&] 

i*^yiz;i/#i h^^^x^i: l *vAi/#x*M&tzti2>¥m{b*=eVtffc 

<m^nx^^ 0 ^t^y^^v^Ay^t^^^'j (dram) ©^ya'<> 

^y iz;WCI»L£«j±£IfcUI&< »3ia4lfefiNgl±«4>U ^^t^it 
£. 

[0 0 0 3] 

fci 1 *^A°>>#M*^y #^£4xt&u, §fi»mffr^>^Ar 

^ir^^^U (FeRAM) fcPftfftS. 
[0 0 0 4] 

* * A 2/ # CD 1 *f CD «I H ffifln f -5 CD ffiffi 5: M ffl b T CD # fa & ffl ffl ~? 
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[0 0 0 5] 

ttmMte. PbZ.r x Ti 1 _ x 0 3 (PZT) , Pb y La 1 _ y Zr x Ti 1 _ x 0 3 (P 
LZT) tfXVX^^fim^©^Mli, S r B i 2 T a 2 O g (B S 

T) T'$)5o 

[0 0 0 6] 

[0 0 0 7] 

$m#cz>&« & * £ < t * «> ^> 3SM«^MS©SB |bI £ m*. 5 3 £ # 
M%~Z'&Z> a Journal of Applied Physics, 199 1^ 7 0 1 # 

, 3 8 2~3 8 8iit v vy&m&i&mmmzs o o°cz*mmh. ( 
1 1 1) mfavfr&mmmzn. z<d±kp zT«®m#«R6ii?«ii 

L, f(Z)t6 5 0-7 0 0 o CCMt5ri:!Cj:»J, ( 1 1 1 ) Kftb£:3&f!« 
[0 0 0 8] 

p zT^<DiE^m^m^u^^ij^ bmma>&mmm*. c#<o o i>ic 

#ffi«t&^LTV^. lot. WI?: (0 0 1) Kftra*fel*lC^«*rt 
mmmftMZ (l l D S^iStSi:, <o o i>#|6hc£C5# 
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mi** j?$;£i«j-e&£< 1 1 1 >j]$uzi*m i / 1 . 7 3©^©»s:fts. 

Seftlc «fc o x&m * * £ < t & d ifiT* £ Z> ftffi £ < * £ 3. i: 

[0 0 0 9] 

[0 0 10] 
[0011] 
[0 0 12] 

*»9l<0 1«lj*U:J:tl«, (0 0 1) mfaZm-tZRe OgMh, WflBReOg 
»_btc?gj*3*u (ooi) KfaSr^iNB^n:/**^ hflti&oflfefttt&tMtt 

[0 0 13] 

*»W©ffiI©»/SlK:J:*lH:, (00 1) ffilnl^tSReOgl^iftSX 
Si:, (b) frffSR e o 3 M±ic (ooi) BBi^SrW-f s^n^*>r hmmo) 

[0014] 

#&L<tt, ReO 3 l0Tiilbt, ( 0 0 1 ) BBl«]b£M g OJffcJgv^ 

o 

[0 0 15] 

(001) UftbfcRe o s M£, (001) @H[BjLfe^ny^^>f bm&<D 

mitm^mm^mtim^m^-t sit^ts. «ot, (ood aera*^ 
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ikm zmm-t s z. t tfT*g z> 0 

[0 0 16] 

MgOJi&, mMiZ (0 0 1) @HfSl^i±Sr ttfX'gZ, (0 0 1) I2ftL£ 
MgOMt. (0 0 1 ) KftbfcR e 0 3 Mtit^m^ir^Z. ttfT'^Z* t£ 
oT, (001) m&l$:%i-t2>MgOm<D±lZ. Mlk (001) SBftb^R e O 

z mt. (ooi) mfazm-tzKu-j^tij vm^mitm^mn^mn^m- 

[0 0 17] 
[0 0 18] 

sat. mmzmmisX*mmommmzmw'tz>o 

[0019] 

mi <a> ^mm<Dm^mmmm^^^mmn^^^t^<D^^w<ir 
a sii«io®^ffl±[;, wuti/v nym 1 1 •tfmmznx^z* wat^vn 

>Illtt, J/'J3>©j»»ft, ffc^*B*tft <CVD> mz&V 2>Z£. 

, 7?;i/77XfiT'&5. Kft5/'J3>I 1 1 <D±\Z (001) BBftb^Mg o 
Jf 1 2jWgj£3*U ^CD_hJC (001) @2rnJb£R e Ogl 31^3*1, 2 
e>fC^O±{C (0 0 1) jSJfnJl/£:P Z Tf 1 4 *lT ^ £ „ 

[0 0 2 0] 

(001) IBlpJLfeMg Ojg 1 2, -£©_ttf) (001) BHlnJLfeR e 0 3 )g 1 

3, $ %iz^(d±<d (001) sB[BiLfe^n^x*-r hmm.<n&mm<fcm us 

, (MO) tm&ffi^feMOCVDlCi: U^tSIil^iS. 

[0 0 2 1] 

mi (b) it. MocvDx*mz&m?zmm<»mmitmmzB? a m&m 
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2 2 - l &z.Htfv&& a @k1fe2tir~mWH*, T^ya-ny h 

U-=y (MFC) 2 4-1 2 5 - 1 Sr^bT^fb#|2 7 

- 1 KSMfrStl*. 
[0 0 2 2] 

»ft*2 7 - ItCli, ^VuytfX/SSMf 2 6%|ftitt3*lTV*S D «fb» 2 7 

aMtstu k*2 8- ncftusns, 

[0 0 2 3] 

2 1-2. BHW 22-2. 7X7D-2>hn-724-2, 2 
5 - 2 . ^JCfb» 2 7-2. mm 2 8 - 2 tt, ±$*<Z>«tfMIH» 21-1. 2 2 

-1. 7X7D-n>hD-724-l, Sf25-1, «ft»2 7-l, 

[0 0 24] 

2 7 - l tc», 8t#;g2§ 21-1. IB<g 2 2-1, -r^yu-r-nyhu 
-724-1, 1B^2 5-1 il^^^Sr^^-SfiBcD^M^^*^^ 

[0 0 2 5] 

#*BB!r2 9, WLfomWmW 2 8 - 1 , 2 8-2. 
3&3 OfcTSPJCtt, MI£&iM^££1fiz^# 3 4#BBg2;ft, ft7°^34± 

So 

[0 0 2 6] 

o 

[0 0 2 7] 
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M) 2 (DPMlii;if;tD>f;M^t-h^gt) Sfh7HKn75> (TH 

[0 0 2 8] 

12 2 (a) it, Ms (dpm) 2 ©fl:^«i3tS:^fl:^-e»* 0 Mgl?© 
ff«jcs;tfAn>f h (dpm) #*§-£lt^<5„ dpmii ffiffctfi 

[0 0 2 9 ] 

ReJg»fcLTtt, Re (DPM) 2 & T H F JC&jgLfefc© £ 
tt5o Re (DPM) 2 l±, 02 ( A) tfML^JCfc VnTM g & R e IC«£#| 

[0 0 3 0] 

PbMi:Ltit Pb (D pm) 2 £DHFic|§fl?Lfc : fccD£m^£z:i:# 
T'tSo Pb (DPM) 2 it. 02 (A) 0>«iilC;J3V*TMg 5: P b ICfi^gl*: 

[0 0 3 1] 

ZrlSillTttZr (DPM) 4 fc T H F £ i: 

£5„ Zr (DPM) 4 lt Z r2gt^tf>tm*JlCDPM#4 ojjg^ Lfc#&iT*&5 

o 

[0 0 3 2] 

TijgCJftUTttTi (i-PrO) 2 DPM 2 (i-PrOtt>fy^D^i/IS 
gt-T) &DHFfc$8#Ufcfc©3:MV\S£i:# > 7*gS 0 Ti (i-PrO) 2 (D 
PM) 2 its 0 2 (A) CD«3lctC;j3V*T, Mg £T i S&KTUC 

B2 (B) 'tc^-r>f y^ndp5/3S&2fljg^s*fe||5itcffl^^« 0 mo 

mmtztibiz^bft^. 

[0 0 3 3] 

01 (A) {C^-TMgOjfl 2 Zf&m-rzmt, Mg (DPM) 2 &THF{C 

o 
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[0 0 3 4] 

^^m-t^tm^mmut^^it. (ood m^LtcMgom zmm-tz* 

(001) MgOl©Ifit #|;Ltf5 0 — 100 nmtt^ 
[0 0 3 5] 

^M^ti5 6 ot;icpb^£*i&^ 0 ftiii,<iz. 6 2 o'CMTvmfcFym. 

[0 0 3 6] 

(001) MgOl 1 2©±lCRe Ogjf 1 3 £^§-£ fc^l" 

Re0 3 I?:^ltSi^H Mfls^#|2ncRe (DPM) 2 £THFIC?£ 

^ISfH^t(7-A^ K3 2iC*£S„ S/^a-/\>y K3 !sf^{C0 2 ^f 
* $> 3 H & O £ N 2 #* ©Mlirtf*.^ fctib £ ft T VN £ „ 
[0 0 3 7] 

(0 0 1) MgOfl 2&M!&Lr=.mmZ. 1i-fe:/#3 4lCj:y 5 6 0t;}C>& 
£ftT^£„ JR|*3tf;*&5 6 OlClCfiifcftfc ( 0 0 1 ) M g O Jg_tJC 3 
illCj:*; (0 0 1) BBl^TL/feRe OgS^JKStlS. (0 0 1) R e O^MCDM 
Utt, «itf2 0~5 0nmilt5. 
[0 0 3 8] 

(0 0 1) ReOglSl 3 fcfiRJKUfcH, f ©ItCPZTfl 4 OTtS. 
PZT0P h&mnt. btli, Pb (DPM) 2 SrTHFJcaf»Lfe=b(Z>, Zr 
©JBCtf i: U T Z r (DPM) 4 S:THFfC^tfet)6D, Tif^iiUTttT 
i (i-PrO) 2 (DPM) 2 &THFlC$gfJS¥bfc%<BS:Jg^5. 3ft£tf)?&#: 

©&fb»T?SWfcU S/Ytf-'W K3 2{C«j^fSc . 
[0 0 3 9] 
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mfoUm* 5 6 OTCiCffi^, Pb (DPM) 2 #*, Zr (DPM) A JfX, T 
i (i-PrO) 2 (DPM) 2 jtfX%.tfMmZmmc\K%&tiZ.£lZ£*), (0 
0 1 ) R e 0 3 » 1 3 (D±iZP b (Zr, Ti) Og (PZT) Jg 1 4 *^ffl|"t«S 
. PZT114%, (0 0 1) BBl&rr<5 0 (0 0 1) PZTJSOliJStt, -w^ti 
80~1 5 0 nmiltS. 
[0 0 4 0] 

i(Z>J:3{c, T^JiyrxMcDMitisV l l £>_hJc, MgOJS&MOC 
VDT^IU (0 0 1) BlflItfcMgOll2S:^t5ii:^t§«. (0 
0 1) SBlBlL^MgO® 1 2(D±lZ. T*fi©ffilSHCt£oT (001) gBfaLfcR 
e0 3 JSl 3 &J&m-*&Z (0 0 1) RJfaLfcReOgSl 3 (D±iZ 

, T^^SHfoItC^oT (0 0 1) SJftLfcPZTjgl 4 

o 

[0 0 4 1 ] 

P Z TM 1 4 CD_tlC, JiSP«ffiS:^f S 0 ±gPMli, (0 0 1) H2[«j£-fr 

Ir0 2 f?:MOCVD«t5 0 ^0>l§-£\ IrWtbtttlr ( 
DPM) 3 *THFlzmMlsfe*)(D$:m^Z> 0 &%m*±i&<Dl3&Z.m& 
T*2bZ a &&m.m%: 5 6 OrtCfi**,, Ir (DPM) gtfX&tfMt & |H|BHCPfc 

^aitfriitc j: y, PZTjf i 4<z>_tici r o 2 n 5 &^lt5ri:^t^s 

. I r 0 2 M 1 5<Dmm&. m%.lZl 00~150 nmi:t§ 0 
[0 0 4 2] 

[0 0 4 3] 

Hi - (C) lZB~?£5lZ a ±%$m®£.UT, I r.0 2 H 5-USrRu0 3 
Ml 5-2iKZ)tIl 5 SrJB^Tfc&V^ fifeJl^t), MOCVDW^?: 

[0 0 4 4] 

Mill I r Q 2 (DZ->fv V £MV\ 7*Kv* Vy#"V I r Ogjf 15-U 
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titm-r^z. z.(DWr&. mmtmmzut>, m^msx 1 o~ 4 to r 

I r 0 2 JS 15-1 (DSEUZ. 100 — 150 nmiltS. 

[0 0 4 5] 

I r 0 2 Jff 15-1 ©±(C^J^1"^ S r R u Ogjf 1 5 - 2 ft, 'J^A'y # 

•J>n«tSiil^t^5. SrRu0 3 (D^->f7h?:iK 
fCfl^U IM3 X 1 0" 4 T o r r X% V-VrtXZAr H L, h & 

XAy # V >y?Z>Zt.lZ£. U S r R u O3JI 15-2 ^MtS. S r R u O3 
Ml 5 - 2.0)MW-\Z. W?U£l 0 — 3 0 nmiltS. 
[0 0 4 6] 

WMtm&mmfoZm^ZZ.tbT'gZo fctitlt. P b y L ai _ y Z r x T i^O 
3 (PLZT) , Pb 1 _ a _ b _ c La a Sr b Ca c Zr 1 _ x Ti x 0 3 (PLSCZT) 
mzm*<^Z>Z.iitfXg2> 0 
[0 0 4 7] 

«0 2 /N 2 , O/Ar, O/He, Og/NgO & ifC =fo £ 
[0 0 4 8] 

'>iffl^I^ttlfeRe O3&, 3 0 0°K-e 1 0" 6 (mt-^-©Mi£ 

zk-To mmt Lxm^^^mm nitmmz. i o~ 5 (m&>Tx&nism$hizmm 

[0 0 4 9] 

T^l/^T^Jftf^CMgOjgSr^ffilU (0 0 1 ) @SfpJU£Mg 01 
ISlMgO© (0 0 1) ®SrMVNT=foJ:VNr ^{ig^T^5e> 

□ 

[0 0 5 0] 

HI (D) tt, (0 0 1) ®0#giMgOfl 2CD±{C, m If # dp */ -WWC 
Re03fl 3, ^D^^7>r h*git©3&M«#18ll 4 -£©±(C_t3|5 
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[0 0 5 1] 

MOmnZm^tcCVDOttV tC, teM^fcE^fcCVDlCJ:';, (0 0 1 
) IB|nJL£MgO«, ReOgE 3fi&«#Jg&JfcirrS £ fc^ffiTfi&S ^. 

U >yjc«fc U> HflUc (0 0 1) @Bftb£Jg£^BI^£r £t>«TtBT'& 
[0 0 5 2] 

90MMttJf£ (ooi) iBitrs-tirs^iiiCcfcy, SMiinc ioTics^i 

[0 0 5 3] 

123 (a) , (b) t±, z<D*$teWimn<**r*rrt*/*i:m^&¥mfrmn<D 

[0 0 5 4] 

0 3 (A) tt, »SS*#^r-VAS/4f©_tT^e»««iS:3(*Jffibfe«^#!IS:^-r 
„ S OCD^ffilCli, i/tD- hl/>f7>f V lz-S/a > (ST I) tCJ: 

y*^«1B«4 0*«^3tiTvx« Q aH^ttftftU 0{C iff jfc 3 *i 

[0 0.5 5] 

$*-h«@4 2, i"jt>f.Ky-hsi4 3^&^«an*«Mi^-h«*««K 

7^^7 7^111 1 1 (Dmm±iz (o o i ) @eiBjL£Mg ojs 
i 2^jaan&. 

[0 0 5 6] 
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Oil 2, mmmi 1 Knyzz hMfiJ&t&Zti* «WJT^*^4.8, W 

7^74 9 ^^Ai^stissi^mL^^^^^stis. Mgon 2mm±<D 

(CMP) «t»CJ:»;»*Lfe*, MgOjfl 

[0 0 5 7] 

Mg OJg 1 2 £ (001) KlftS-ttftr^JCJ: y, (001) @E(Rjb£Tg|5R 
e0 3 tii 3, (ooi) BBipjbfe^nyx^-f h«it©^SI«^«l 4 

[0 0 5 8] 

*ir^S/*S:^Lfe«, f ©ii^go Tift i/ 'J n >^0|6iS 5 0 £J£ 

5 2 fcil&j&tr^fclCiy, L«**«^J«S tlS„ fl&M 5 

OjKD^MP&fifc^U ±SPSil»5 4, 5 5^)i!tSn5. ±SPBB^ 5 4 , 5 5 
£ &{Cittil6 0C«t>ft6, 
[0 0 5 9] 

03 (B) {£, *^/\'>>#<D±#^£ 2«^£Ifcy mir«m£^1% Sil« 

i o©^®_L{c, Locosjcj:y^a*ife*'fbj/y3>©*^iiiH«4 o 

H^Ifi4 0 7?HfeS4lfc?Stt««rttC, 1O0MOS 
h 9 > X # # $ tl X V t £ 0 
[0 0 6 0] , 

t4 4^|j!tS*lS. hftfiMtflCV-*/ >M^4 5, 4 6jd^t 

[0 0 6 1] 

mo s b^yyxzzm^x, Ufi:i/U3>^r : e;b77Xiffiii4 8 
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[0 0 6 2] 

7=E;i/7 7«J/'J 3>f4 9<Z>_hJC, (0 0 1) IBlRlLfeMgOMl 2# 
^34x*. T^^T^SJtTf&tltf, (0 0 1 ) MfahfMg OM 1 2 

&?-S£fc#T?£Sfc#*.&*i.6. (o o l ) Mg ojgtf>_tic, (ooi) Riffl 
LfcTBPRe O s «^l 3. (0 0 1) @Bftbfc^O:/X#>r h^)t®^«^ 
114, ±aPSffil 5T?«^3tife®g|«#:^-vAJ/^^m^S4x«. 

[0 0 6 3] 

iiil8, MgOjfl2, fiftS/U 3>Jg4 9®mM§|S^&X^^>^T?|^ 

[0064] 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

(tfian (0 0 1 ) mmzm-*z>R e o 3 js£. 
MSHRe o 3 »±tc^sti, (ooi) seft^-r ^p^^ h#5i© 
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[0 0 6 8] 

(#IH2) S£IC, (0 0 1)Sl^lSttSMgOlS:*U 
laSBR e OgJgtffufBM g O M ±lZMm,Z tlT v^tffB 1 fa«tf)«^I£»o 
[0 0 6 9] 

TXj»±{C^$tlT^S#fB2Sa*©«^g 0 
[0 0 7 0] 

[0 0 7 1] 

<k e> #ft«^9 tir & & #ta 4 ib«©«^«o 

[0 0 7 2] 

mm,-£ftT^z> #t a 5 mm o> n^mm 0 

[0 0 7 3] 

m IB y v ^ £ ltffB_LSP«M i: £ g^MiT -5 n - ■*> ;imm t z m -r £ tff H 5 § m v> « 

[0 0 7 4] 

(#IB8) IfflBMgOM^ (0 0 1) SWSfMMgOlt^6# 
SB2fB«©«^* 0 
[0 0 7 5] 

(#IH9) BufBRe0 3 Ji^, R e ^(D^M^mULt^ R e OgT'^^ 
tlTV^ftfB 1 ~ 8 ©V^tlfr 1 «fB^©«^«o 
[0 0 7 6] 
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(tffSlO) «tffB±gp«M^> Ir0 2 i, tfeliIr0 2 IilSrRuO 

3 ji t <Dmm~?Bf&znx ^ & # ie 4 ~ 1 <d ^-rtifr 1 mmvm^mm. 

[0 0 7 7] 

(#131 1) (a) (ooi) mfa*m-tz>Reo s mitmffi-tz>j:nt 

(b) ffjfBRe0 3 Jg±iC (0 0 1) Ufn]£^ zf^ij^ MtSaCDiSMb 

[0 0 7 8] 

(#SH12) ffffaXS (a) jt)K (0 0 1) ffi&tt5W B MgOl0 
[0 0 7 9] 

(#ta 1 3 ) mmnim ( a ) 
(a-D (0 0 1 ) mfazm-tzMg omzmm-t siit, 

( a - 2 ) gtjfHM g OI0±(C (001) IBD*l£Wf £ R e QgM&^i"^ 

[0 0 8 0] 

(tf IE 1 4 ) ffjfHX^ ( a - 1 ) 
(a-1-1) 7^l/77XlMt5lg^ 

(a - 1 - 2) mtZT=E)\'-7 7Xm±iC (001) @HloI©M g Of & 
[0 0 8 1] 

(#SB15) UTIBXS (a - 1 - 2) , (a -2) , (b) <Dt>t>'pl£< 
h=b 1 ottMOCVDJCJ: »;ff*3*l«#Sai 4 flBI£cZ>m?iS*CD9H3l2r&. 
[0 0 8 2] 

(#gS16) BttlBXg (a - 1 - 2) , (a-2) , (b)©£T#MO 

cvDic<fc»jff*>jn*f*aBi 5 ia«©«^s©$83ii*a5. 
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[0 0 8 3] 

(tffSl 7) TtafBMOC VDti, 2 0 TCJKTTffT*>tl<6#SB 1 

[0 0 8 4] 
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